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ABSTRACT 
In this paper we take the idea of e-learning a step further, from 
“e” to “f”, indicating that the post-e-learning is on the doorstep. 
T he “f” stands for freedom  focusing on the freedom  of the 
f-learner. As we will show, the demand for the freedom of the 
f-learner imposes certain boundaries to the freedom of the 
f-teacher –  this is what we propose to handle by adopting the 
f-learning scenarios. For this quest we have developed a sys-
tems-description of the increase of personal knowledge, we ana-
lyze the interaction of the individual and organizational value 
systems, and we examine the possibilities of standardization of 
the user interfaces to finally be able to offer scenarios for f 
-learning. More precisely, we do not offer instant scenarios ap-
plicable in any situation but a conception of how scenarios can 
be developed, what they should contain and what should be tak-
en into consideration during the development. The outcome of 
this research also indicates some new problems regarding the 
roles identified in f-learning. 
Keywords: e-learning, blended learning, learning organization, 
personal knowledge, knowledge increase 
INTRODUCTION 
W e adopt P olányi’s [1] conception that all knowledge is per-
sonal; i.e. that knowledge cannot be properly divorced from the 
whole personality of the individual. This means that in our ap-
proach the organizational knowledge does not exist in the sense 
of the personal knowledge. Of course, we do not neglect the 
importance of knowledge for the organizations; but for the or-
ganization it is the knowledge of its employees. As Nordström 
and Ridderstråle [2] have put it: 
“ T he critical m eans of production is sm all, grey and w eights 
around 1.3 kilo-gram s. It is the hum an brain.”  
The organizational knowledge is a metaphor, and it can more 
precisely be named the “ knowledge capital” , “ intangible asset”  
and “ intellectual capital”  [3], “ know ledge as co rporate asset”  
[4], or “ invisible assets”  [5]. We also do not neglect the role of 
organization in shaping the knowledge of the individuals. This 
role is twofold: Firstly, the organization is the context of per-
sonal knowledge and is in interrelation with it, as described by 
Tsoukas and Vladimirou [6]. Secondly, the organization affects 
in various ways the knowledge increase of its employees. This 
is even more important if we consider that the organization will 
usually be the place and often the initiator of f-learning. 
In f-learning our aim is to provide the greatest possible freedom 
to the f-learner. The freedom of the f-learner can be described as 
freedom to choose her/his own learning route. To enable the 
f-learner choosing her/his own learning route the bits and pieces 
of the provided curriculum must be of the same size and all the 
linking possibilities must be examined: where a link is possible 
there will be an allowed path where the f-teacher cannot make 
links there would be a denied path. This means significant addi-
tional work for the f-teacher. The structure and the mode of de-
livery used in the curriculum from the classroom-based teaching 
cannot serve even as a starting point. Assuming that one topic 
covering three keywords corresponds to one lecture in the tradi-
tional classroom environment, the curriculum for one semester 
may be regarded as 12 topics with three keywords each; so there 
are 1,260 potential links. The curriculum also must be highly 
structured, i.e. we need two-level topics 3*4 or 4*3 as 12 topics 
are beyond our cognitive capacity. Apart from structuring and 
examining the potential links the content also must be signifi-
cantly rewritten to get for each keyword units that are wholes by 
themselves, that are of the same size and for which all the po-
tential links are supported; we have discussed the problems of 
content structuring elsewhere [7, 8]. The scenarios introduced in 
this paper are meant to handle these structures and some other 
aspects rising from the discussion in the following sections. 
In the next section we introduce a systems model for the in-
crease of personal knowledge. This will help us define three 
types of new knowledge according to the level of complexity. 
After this one section is dedicated to analysis of the interaction 
of the individual and the organizational value systems regarding 
the knowledge increase. This will provide an additional crite-
rion for the knowledge increase. These two sections focus on 
the content aspects of f-learning. In the following section we 
concentrate on the user interface (UI). Our aim is to get an UI 
which is beautiful as well as intuitively obvious to use. When 
thus the content and the look-and-feel issues are discussed we 
can finally put together the scenarios for f-learning. 
INCREASE OF PERSONAL KNOWLEDGE 
Knowledge increase may happen by absorbing new knowledge, 
by practicing skills, by experiencing events, by inner experienc-
ing, or by rearranging existing knowledge. Knowledge increase 
by absorbing new knowledge we call learning; this kind of 
knowledge increase is investigated in this paper. The source of 
the new knowledge we call the available knowledge the personal 
knowledge before the increase is the existing knowledge and 
after the increase it is called the increased knowledge. (Figure 1, 
upper part) If knowledge was simply additive, the new know-
ledge would simply be attached to the existing knowledge. 
However, incorporation of new knowledge is a constructive 
process [9] which means that the existing and the new know-
ledge together construct something new –  the increased know-
ledge. 
In this paper we adopt the conception of cognitive schemata 
[10] as basic building blocks of knowledge to examine know-
ledge and knowledge increase. Cognitive schemata are de-
scribed by M érő  [11] as: 
“ …  units meaningful in themselves with independent meanings. 
They direct perception and thinking actively, while also being 
modified themselves, depending on the discovered information. 
Cognitive schemata have very complex inner structures, various 
pieces of information are organized in them by different rela-
tions. The various schemata are organized in a complex way in 
our brains; in the course of their activities they pass on infor-
mation to each other and also modify each other continuously.”  
Knowledge can be regarded as a system elements of which are 
the cognitive schemata. Building on work of Flood and Jackson 
[12] we describe knowledge as system using five system fea-
tures (listed according to increasing complexity):  
1) Elements are the cognitive schemata (as above). 
2) Relations between the elements, as knowledge is a 
dynamic system, are constantly changing; those rela-
tions that can be regarded as stable are included into 
the structures. 
3) Structures correspond to the subsystems. As cognitive 
schemata are organized hierarchically knowledge is 
pictured as a hierarchic system. A meta-schema cor-
responds to each subsystem and thus to each structure. 
4) Processes are activities of the structures; knowledge 
of processes can answer the question of how to do it. 
5) Validity indicates the domain within which the know-
ledge is considered as true. We may speak of rules 
when we know nothing at this level; if we can identify 
a domain of validity we speak of laws; the complete 
knowledge of validity is the theory, meaning that we 
know both where it is valid and where it is not. 
Using the concept of cognitive schemata we gain better under-
standing of the process of knowledge increase. The absorption 
of new knowledge can always be regarded as absorption of a 
single cognitive schema –  if it contains several schemata they 
should be organized into a structure, so into a meta-schema. 
When received, the new schema may transform or replace exist-
ing ones, and it may break or modify existing relations between 
the existing schemata, and therefore it may transform existing 
structures as well. The bottom part of Figure 1 zooms on the 
connection of the new schema to a group of schemata. New 
schema X connects to the group of schemata A-B-C-D-E-F-G. 
It connects itself to schemata A, B, E and G; it displaces F dis-
missing its connections to A, B and E as well; due to its effect G 
establishes connection with A and C connects to D; the connec-
tion between B and D breaks off. 
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Figure 1: Increase of personal knowledge 
Using the system features that described the system of know-
ledge the new knowledge can be put into three categories: 
1) New knowledge of concept covers the first three le-
vels of the system features; as a concept corresponds 
to a schema which may be a meta-schema. This type 
of new knowledge is a description usually put forward 
as a keyword; it corresponds to “ that”  type [13] or 
declarative [14] knowledge. 
2) New knowledge about functioning is of level 4 of the 
system features; it usually appears as an explanation 
or a model. This type of new knowledge is “ how ”  
type [13] or procedural [14] knowledge. 
3) New knowledge about validity indicates the domain 
in which the new knowledge may be used. This type 
of knowledge is related to the “ w hy”  type knowledge 
as introduced by Gurteen [15] to extend R yle’s orig i-
nal model. 
The types of new knowledge are here listed according to in-
creasing complexity; new knowledge of functioning only makes 
sense in relation to concepts and new knowledge of validity 
needs both previous levels. Therefore it is more accurate to 
speak of type 1 new knowledge (concepts) of type 1+2 new 
knowledge (concepts + functioning) and type 1+2+3 new know-
ledge (concepts + functioning + validity). 
FILTERS OF KNOWLEDGE INCREASE 
The previous section engaged with new knowledge from cogni-
tive aspect; the present section focuses on the value of new 
knowledge. There are two value systems judging the new know-
ledge: the organizational and the individual; to emphasize the 
personal nature of the individual value system henceforth it is 
called personal value system. There are twofold judgments of 
the new knowledge in case of both value systems, the first is the 
judgment about the particular piece of new knowledge and the 
second is a meta-judgment, i.e. it is about the approach to new 
knowledge in general. 
For individuals knowledge is today rarely of survival value but 
it is one of the most important sources of career advancement. 
On meta-level the individual decides about her/his behavior in 
relation to particular judgment. For the organization knowledge 
is literally of survival value; and the meta-judgments say what 
the actions of the organization are. 
If we say, based on Bertalanffy [16], that the organizational val-
ue system may judge a particular piece of new knowledge as 
“ useful” , “ indifferent” , or “ harm ful” , than the organizational 
meta-judgment will indicate if the organization “ supports” , 
“ tolerates” , or “ forbids”  it. The personal value system may 
judge the same piece of new knowledge as “ prom ising” , “ neu-
tral” , or “ om inous” ; using the meta-level the person decides 
what (s)he will do in each case. The personal meta-judgment, 
beside the judgment of the new knowledge, also considers the 
organizational judgment and meta-judgment. E.g. if a particular 
piece of new knowledge is judged by the organization as 
“ harm ful”  and the organizational meta-judgment indicates that 
the organization “ forbids”  it, and the personal judgment is 
“ prom ising”  the person may decide to try to show the useful-
ness of the new knowledge to the organization, (s)he may with-
draw or may just learn it in secret. At the end of the day it is 
always the individual who decides whether to accept a particu-
lar piece of new knowledge or not. There is also an interaction 
between the organizational and personal value systems, mean-
ing that the individual and the organization may influence each 
other to reconsider the judgment about the new knowledge. 
What has just been described we call the filtering of knowledge 
increase and it is shown of Figure 2. The source of new know-
ledge is the available knowledge; to reach the personal know-
ledge the new knowledge is first judged by the organization, 
then it reaches the personal value system accompanied by the 
organizational judgment and meta-judgment, it is judged by the 
personal value system (personal judgment and meta-judgment), 
the two value system interact influencing each other to recon-
sider the judgments. 
The aim of knowledge increase is often presented as filling the 
knowledge gap between the existing and the required know-
ledge –  so the person wants to acquire the missing knowledge. 
(Figure 3) The first point on which this presentation fails is the 
ancient dilemma of Meno: how do we know that which we do 
not know? So, we do not know the missing knowledge that is 
why we talk about the knowledge gap; but in this case we also 
cannot know what the required knowledge is. 
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Figure 2: Filters for new knowledge. 
The second reason is that the knowledge is not simply additive, 
as it has been described in the previous section, but it involves a 
complex constructive interaction of the existing and the new 
knowledge from which the increased knowledge is born. So, 
even if we could identify what the missing knowledge is, we 
cannot say ex ante what increased knowledge will evolve if the 
person with existing knowledge absorbs it. It may well cover, 
on many occasions, the whole of the required knowledge but 
will usually extend beyond it. 
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Figure 3: Filling the knowledge gap. 
This means that we cannot aim for the required knowledge in 
knowledge increase; instead we may aim for an allowed know-
ledge increase meaning that it evolves from the existing know-
ledge of the individual and the new knowledge which passed 
through the judgments and meta-judgments of the organization-
al and personal value systems. In f-learning we support the idea 
of self-testing; i.e. before getting to a new knowledge element 
on her/his learning path, the f-learner takes a quick test. 
THE USER INTERFACE 
Minsky [17] showed that in communicating with aliens we 
would be left with mathematics, i.e. nothing else is sufficiently 
independent of language and culture. If trying to create an 
f-learning system we need neat user interfaces, furthermore, we 
would like user interfaces that are beautiful and intuitively ob-
vious to use –  at first sight there is no place for mathematics. 
Beauty is the pursuit of the artists –  is there a standard that can 
provide us with beauty or we need artists all the time? The an-
swer is both. There are standards for color schemes (which col-
or should be combined with which), font faces and sizes, and 
there are variations of these for the various visual impairments. 
Apart from these it is also important to follow the fashion.1 
There are handbooks for color schemes and fonts, so we are not 
engaging with the topic. However, there is one less known stan-
dard which will address briefly. 
There is an additional standard that can be applied for defining 
the space, more precisely the ratio of different parts of the user 
interface. This standard is several thousand years old and is 
known by various names, such as “ divine proportion” , “ golden 
section” , and “ golden ratio”  [18]. Usually to describe a ratio 
we need 3 numbers: 
c
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 . The golden ratio is a special kind 
of ratio which can be described by only 2 numbers, i.e. if 
bac   then 
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 . The 
b
a  is called phi 
(= 0.6180339887… ) and 
a
b  is called P hi (= 1.6180339887… ); 
both are irrational numbers. 
Leonardo Pisano, alias Fibonacci, discovered the Fibonacci 
numbers, which is a series of numbers in which the number is 
always the sum of the previous two: 
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The division of space according to golden ratio can often be ob-
served in nature and also in masterpieces of the fine arts, music, 
architecture…  [19]. As it cannot be assumed that all these ap-
pearances in nature and arts are intentionally aimed at this ma-
thematical construct, we can only recognize that it expresses an 
aspect of beauty. On Figure 4 we show the draft of a Fibonacci-
screen –  the elements on the screen should be places according 
to areas. 
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Figure 4: The Fibonacci-screen. 
                                                 
1 The fashion of colors on computers seem to follow the fashion 
of clothing with some delay, e.g. the orange is still one of the 
latest computer-fashion-colors. 
These standards give us some guidelines on how to position the 
elements of the user interface, how to combine the colors and 
what font type and size to use. There is also a simple rule on 
how many item can be placed at once on the UI: the limit of 
STM can be used. As Miller [20] suggested we can only pay 
attention to 7±2 elements at once. We can take this as a rule of 
thumb: 7 UI elements at once. It is, however, not clear what is 
an element of the UI. We believe that this is, at least partly, up 
to the designer. E.g. one button can be an element but, if we ap-
propriately combine several buttons e.g. into a “ navigator” , it 
can be perceived as a single unit. And this is what is important: 
how the user perceives it? 
Of course, not all the 7 UI elements will be the “ sam e” , we do 
not process all the 7 at the same depth; there is always only one 
main element. We can learn from the Gestalt psychology [e.g. 
21] that we always put only one element of what we see into the 
focus. If it is not clear which element that should be, ones mind 
will use its own reasons; it e.g. selects the picture which corres-
ponds to ones mood, etc. By using an appropriate scenario, we 
can direct the attention of the f-learner. To do this successfully 
is crucial for the successful f-learning. Actually, this issue of 
managing attention extends well beyond the scope of f-learning; 
as Davenport and Völpel [22] suggest: 
“ …  w ithin know ledge m anagem ent, attention m anagem ent has 
become the most important success factor.”  
We do not want to engage with the wider issue of attention and 
attention management, we only wanted to emphasize the impor-
tance of paying attention to attention. 
Having adopted the previously mentioned standards for colors, 
fonts and space allocation, using 7 elements at once on the 
screen and always putting one into the focus still does not mean 
that we can allow not having an artistic designer. It is very im-
portant to have all the elements beautiful and intuitively ob-
vious. Creating a UI which corresponds to the standards is not 
enough. As Steve Jobs described the most important strength of 
the –  then new –  OS X in 2000 [23]: 
“ W e m ade the buttons on the screen look so good you'll w ant to 
lick them .”  
This means that we will need an artist all the time to design the 
appearance. What are the elements that would appear on the UI? 
For this we need to break off from the false idea of e-learning as 
putting the paper-based teaching available online. This may be 
very useful approach for those selling e-learning solutions as it 
is cheap. However, we see the essence of e-learning in making 
advantage of what the computer and the internet enable us pro-
viding: the multimedia and the interactivity. We can see that the 
elem ents w e suggest are com ing from  m aking the “traditional” 
elements of learning more dynamic by using these two features. 
Therefore we distinguish the following element types: 
 Text should be replaced by hypertext, which means 
that the pieces of text are interlinked forming a web of 
concepts and the explanations are provided from glos-
saries. This involves interactivity. Further enhance-
ments may be introduced giving the choice of the dif-
ferent variations of text (e.g. more or less detailed 
texts, variations for f-learners with different back-
ground knowledge, etc.). The links to external sources 
may also be considered here but we see this as an ad-
ditional element, not as a part of the hypertext. We 
might think that the hypertext is an idea old enough to 
be fully exploited but on closer look we shall find 
huge unexploited possibilities. 
 Diagrams should be replaced by animations; as a pro-
totype we may think of flash animations, although 
there are other types and new ones may be expected 
very soon. The animation is not simply a moving dia-
gram, although it certainly covers that description as 
well. The essence of animation is to show phases of 
the development of the diagram instead of giving a 
complex final diagram at once. A step-by-step interac-
tive process replicates the thinking process of the con-
struction; the particular steps can be repeated to 
achieve full understanding. Even more can be 
achieved by taking the interactivity a step further so 
that some users may be interested in some details oth-
ers not –  thus the animation becomes personalized. 
 Pictures should be replaced by movies; as a prototype 
we may  think of avi or mpeg files, although there are 
numerous different formats. E.g. instead of putting a 
text with an optional picture to describe a case study, 
it can be much more convincing and comprehensive if 
the person, who did the case study talks about while 
we can see her/him and we see the factory and the 
employees (s)he is talking about, etc. Potentially, the 
movies may also be combined with the animations 
from above, although at the moment this is well 
beyond the skill and/or capacity of a typical f-teacher. 
Additional variations to be considered here are the 
real-time movies, i.e. the broadcasts; today we have a 
number of solutions to broadcast audio material over 
the internet but the video broadcasting solutions are 
becoming more and more popular. 
 There are numerous tools facilitating the collabora-
tion, such as multi-person chats, VoIP or video confe-
rences, for real-time discussions; blogs, for offline 
discussions (may facilitate audio and/or video blog-
ging); wikis, for putting together an online content in 
offline mode; applications sharing solutions, white-
boards, and polling tools, for supplementing the real-
time discussions with further features; etc. Any and all 
of these may get a role in f-learning scenarios depend-
ing on factors that shall be discussed later on. 
 There are two basic navigation elements needed for 
the UI of an f-learning system: The first one is the es-
sence of  the f-learning; i.e. the tool which the 
f-learner uses to choose her/his personal learning 
route. This navigator also includes the facility of de-
fining the accessibility needs and other options, such 
as customization. The accessibility is one of the top 
priorities to be realized in f-learning. E.g. the voice 
for the animations and movies may be substi-
tuted/supplemented with sign language, the colors and 
fonts may be adjusted to various visual impairments, 
and the written text may be read. This last is a com-
mon feature of most of the applications today and we 
have also developed a reader for small languages. The 
second navigator contains the buttons controlling the 
element in the focus, e.g. pausing and repeating parts 
of the movie, switching from the animation to the test, 
etc.  
 A special set of elements we call the takeaways. This 
means that the f-learner can take a piece of content 
onto her/his mobile device. There are already solu-
tions for disseminating audio content usually called 
podcasting. This will in recent future be extended to 
video content (animations and movies) as well and 
there is no reason not to extend it to other elements of 
f-learning, namely the various collaboration tools and 
the tests. 
 A common element of any online solution may be to 
offer useful links. However, the potential of the useful 
links can be taken to a higher grade in f-learning. One 
part of this is that who selects the useful links is the 
f-teacher, that is an expert of the domain. (S)he also 
describes the links with keywords.2 Instead of simple 
statistics we offer the machine learning algorithm 
Doctus3 knowledge-based expert system for using the 
learning pattern of the f-learner to select the appropri-
ate links –  this is the second part of making the useful 
links much more useful.  
 In f-learning the tests also reflect the freedom, thus we 
can speak of self-tests. This means that the f-learner is 
taking a test when (s)he wants to pass to a next topic, 
that is to say at any time. 
 Various useful reports can be generated in our 
f-learning system. Some of them may support the con-
tent development for the next generations of 
f-learners, such as the aggregated analysis of the indi-
vidual learning routes. Much more interesting are the 
individual reports of the f-learners. These are auto-
matically generated and they contain the knowledge 
map displaying the individual learning route. This 
students may add their reflective comments to this, so 
we can get an enhanced version of the personal devel-
opment planning (PDP) document. 
Similarly to the portlets of a corporate portal, the elements of 
the f-learning UI are interlinked. A simple example is that the 
navigation tool of the course contains the same learning route as 
the report. A more sophisticated example is to have an anima-
tion building a diagram step-by-step and a movie (not a focal 
element this time) is providing comments; if the f-learner re-
peats a step of the animation the movie follows appropriately. 
CONSTRUCTING SCENARIOS 
The actual main part of this paper is very brief. To put it in the 
most simple form, we decide which level of new knowledge we 
want to deliver, structure the teaching material appropriately, 
we make sure that the new knowledge is allowed by the organi-
zational culture (value system), we choose suitable elements for 
the UI and put them together observing the standards for the 
colors, fonts, spatial arrangement, and limits of STM. Of course, 
we needed prior to this a designer to develop the common ele-
                                                 
2 These are not the same keyword which we used to structure 
the f-learning content, although they are related. 
3 www.doctus.info 
ments (such as the navigator) and now, together with the 
f-teacher, (s)he develops the animations, the movies, etc. As the 
final f-learning content need to fit the personality of the 
f-teacher (one may prefer to use a movie to describe something 
what someone else would describe using an animation), the par-
ticular subject, the organization, etc. there is no way to provide 
definite instant scenarios. We have, so far, described the factors 
that should be taken into consideration and some further guide-
lines can be also provided, which are partly drawing on cogni-
tive psychology and are partly lead practices. 
To describe a topic containing three keywords we need 8 
screens. The first is an introduction facilitating the connection to 
existing knowledge, for this we may use a story with a movie in 
the focus. Than may come 3 pairs of screens each pair describ-
ing a keyword in common/professional terms. Finally a conclu-
sive screen provides the structure of the three keywords. This 
example assumed that we aim at new knowledge of concept. A 
new knowledge about the functioning would also include two 
screens and this may be connected to 2 or 3 (usually) keywords. 
New knowledge of validity would add two screens again. This 
can now be linked back to the structuring of the f-conent. 
CONCLUSIONS 
In the present paper we have mapped the features needing con-
sideration if we want to develop an f-learning content. This way 
our result is not a set of instant scenarios but a way of getting to 
appropriate scenarios. In terms of f-learning we could say that 
this is a knowledge of functioning. We do not believe that it is 
possible to develop universally valid scenarios but we do be-
lieve that we will be able to find further rules by analyzing lead 
practices. 
Along the way we have also recognized additional problems of 
defining the roles needed in f-learning curriculum development; 
so far we have identified three roles, the visual designer, the 
f-teacher and the person getting the finances. All these roles 
seem to be quite different from what is usually expected and 
available for similar roles in classroom-type learning or even in 
e-learning. Our further research will focus on clarifying these 
roles and trying to put together a portfolio of rules on what is 
and what is not allowed in scenarios. 
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